Background: Health care workers (HCWs) seek, treat, and care for patients living with HIV/AIDS on a daily basis and thus face a significant risk to work-related infections. To assess the knowledge, attitude, and practices regarding occupational HIV exposure and protection among HCWs in low HIV prevalence areas of rural China. Methods: A cross-sectional questionnaire survey was carried out among all medical units in Pucheng County, Shaanxi, China. Results: Response rate of this study was 94%. The average overall knowledge score of HCWs was 10.9 of 21.0. Deficiencies in general, transmission, exposure, and protection knowledge were identified among HCWs at all levels. A high rate of occupational exposure (85%) and lack of universal precautions practice behavior were recorded. Significant predictors of universal precautions practice behavior were female sex, prior training, and greater knowledge about HIV/AIDS. Conclusion: Health care workers at various levels have inadequate knowledge on HIV/ AIDS and do not practice universal precautions. Nurses and medical technicians at the county level faced more occupation risk than other HCWs. The key of AIDS training for different levels of HCWs should be distinguished.
Introduction
By the end of September 30, 2013, a total of 434 000 persons living with HIV/AIDS were reported in China. In 2862 counties of China, 94.6% reported AIDS epidemic. Only in 97 counties in China, 1 the number of persons living with HIV/AIDS was more than 1000. Although China is still considered a low endemic area for HIV, with an overall prevalence of 0.1% among adults, there is a continuous threat for this growing epidemic spreading to general population. [2] [3] [4] Health care workers (HCWs) are exposed to HIV-infected patients on a daily basis. With lack of knowledge on HIV protection and inadequate safety measures, HCWs are at significant risk for work-related infections. 5, 6 Not surprisingly, 20 730 HCWs in China were injured by needle sticks, and 30 HCWs might have been infected with HIV in the year 2000 alone. [7] [8] [9] Another study reported that 86% of nurses had been stuck by sharps while working, and 76% had been splashed by blood or fluids in Heilongjiang Province, China. 10 Most reports regarding occupational HIV exposure among HCWs were based on information from the developed nations or high prevalence areas. 6, [11] [12] [13] With the HIV epidemic spreading to remote rural areas of China, the risk of HIV exposure among HCWs in those areas is also growing. 9 Li et al 14 reported that 28% of HCWs in primary hospitals had contact with HIV-positive patients. This group of professionals from rural areas with low prevalence may be overlooked easily, making them highly susceptible to the risk of HIV infection. One such rural county with a relatively low HIV prevalence is Pucheng County, which is located in the east of the Shaanxi province of China. However, the incidence rates have been steadily increasing. Since the first reported HIV-positive patient in 2008, 10 HIV-positive cases have been detected from 2010 to 2011. No studies examining HIV-related knowledge and universal precaution practices for HCWs from this county have been conducted so far.
Hence, this study was aimed at assessing the extent of knowledge, attitude, and practices (KAP) regarding occupational HIV exposure and protection among HCWs in medical institutions of Pucheng County, China.
Materials and Methods

Study Design and Population
A census survey was conducted from October to November 2010 among HCWs at county, township, and village hospitals or clinics in Pucheng County, China. It has 4 county hospitals, 23 township health clinics, and 369 village clinics with a total of 1900 HCWs, including doctors, nurses, technicians, and administration staffs.
Data Collection
The investigation lasted for 30 days. Data collection was carried out by 2 investigation teams each made up of 3 trained investigators. Two of them were completely independent research staffs, one of them came from the various sites. All of the investigators for this census were trained for survey methods, standards, and techniques. They administered questionnaires to participants in the county hospital and township health care centers. The investigation was anonymously carried out. The survey questionnaire was designed based on Regulations on AIDS Prevention and Treatment in China Center for Disease Control and Prevention (CDC) and other studies. Respondents were asked to complete a KAP questionnaire with 5 parts. The first part covered the participants' characteristics (such as age, gender, occupation, title, unit level, and prior training on HIV/AIDS). The second part surveyed HIV/ AIDS-related knowledge including general knowledge (5 items such as details on pathogen, incubation period, methods of disinfection, the class of disease, and how long can HIV be detected after infecting), transmission mode knowledge (9 items such as shaking hands, unprotected sex, having dinner with HIV-positive patients, transfusion of blood or blood products, mosquito bites, sharing seats and books, sharing toothbrushes, coughing and sneezing, and from HIV-infected mother-to-child), and occupational exposure and protection knowledge (7 items such as principles of prevention, universal precautions, providing care for patients living with HIV/AIDS, exposure to urine and sweat, exposure to blood or body fluids, measures taken after occupational exposures, and how long should the measures be taken). A score of 1 for correct answer and 0 for wrong or unknown answer was assigned. The sum of general knowledge score (5) , transmission knowledge score (9) , and occupational exposure and protection knowledge score (7) yielded an overall knowledge score of 21. The third part covered the HCWs' attitudes that included fear, discrimination, and willingness to provide service to patients living with HIV/ AIDS. The fourth part covered occupational exposure (2 items such as needle stick injury and splashes to the eyes) and universal precaution practice (6 items such as wearing gloves when working, proper disposal of sharps, washing hands after patient contact, not recapping the needles after use, taking protective measures after injury by sharps, and after a blood or fluid splash to the eye). Each participant rated the possibility of exposure and universal precaution practice on a scale from never (0), occasionally (1) to often (2). These scores were added to obtain occupational exposure score and universal precautions practice score. Finally, the last part covered the HCWs' inclination toward HIV/AIDS training and what they hope to learn from such training, if provided in future.
The questionnaires were self-administered under the supervision of trained interviewers. A pilot study was carried out among 20 HCWs of a surgical section in Pucheng County hospital. Following which, a census was organized and implemented in 3 weeks. This was supported by the Health Bureau of County and CDC in the Pucheng County. Participants' confidentiality was protected and all the procedures were approved by the Ethics Committee of the Xi'an Jiaotong University. All participants provided written informed consent after the research protocols were carefully explained to them.
Collation and Analysis of Data
In order to ensure the quality of the investigation, exclusion criteria were formulated before the survey. The questionnaire that showed absence for more than 5 options was excluded. The questionnaire with the obvious regularity option was excluded (e. g. all option were chosen 4). The questionnaire was excluded, which came from the same unit, and with same selection results.
The data were analyzed using SPSS (version 18.0; SPSS, Chicago, Illinois). Chi-square analysis tested occupational exposure differences among groups. Mean knowledge scores were calculated, and analysis of variance was compared among groups. Multiple linear regression analysis was used to examine the relationship between the behaviors of the universal precautions score and the characteristics of HCWs, general knowledge score, transmission knowledge score, occupational protection score, and occupational exposure score. A high correlation existed between age and work experience, and unit levels and education, so only age and unit levels were included in the final analysis. Variables significant at P < .05 were retained in the final multivariable model.
Results
Due to business trip, holiday, and refusal, 89 HCWs did not participate. Twenty-eight unqualified questionnaires were excluded. The participation rate of this survey was 94%, and 1783 HCWs completed the questionnaires. The average age of the HCWs was approximately 39 years; HCWs in village clinics were significantly older compared to the county and township hospitals (45 versus 35 years). Overall, there were equal number of male and female HCWs; however, there were a significantly higher proportion of females in the county compared to village clinics (71% versus 26%). More than 72% of HCWs finished secondary specialized or associated degree, but only 23% had received some prior training on HIV/AIDS. Detailed characteristics for these HCWs, stratified by their unit levels, are presented in Table 1 .
Knowledge
Majority (81%) of HCWs knew what causes AIDS; however, only 17% of them knew the incubation periods for HIV. Most of them also knew that HIV could be transmitted through blood transfusion (90%), sexually transmission (89%), and perinatal transmission (90%). However, only 33% knew that HIV cannot be transmitted through mosquito bites. As shown in Table 3 , the overall HIV/AIDS-related knowledge of HCWs is poor with an average overall knowledge score of 10.9 of 21. This is due to the low scores for general knowledge and occupational exposure and protection knowledge (2.1 of 5 and 7, respectively), despite a high score for transmission knowledge (7.1 of 9). Less than half of HCWs (40%) had knowledge about universal precautions for occupational exposure to HIV. Overall knowledge score of HCWs in village level was higher than that of county.
The overall knowledge of doctors (11.65) and nurses (10.95) was higher than that of medical technician (10.53) and administrative staff (10.15; F ¼ 19.13, P < .01).
Attitude
Health care workers had a very positive attitude toward patients living with HIV/AIDS. More than 80% of them stated that patients living with HIV/AIDS should be treated with the same respect as other patients and 73% of them willing to provide services to this population. However, only about half of them (53%) were not afraid when contacting patients living with HIV/AIDS and 65% of them felt they were at risk of contracting HIV infection while at work. County HCWs had a better attitude about treating patients with the same respect; but village clinic HCWs were more willing and not afraid to provide services to patients living with HIV/AIDS.
Practice
A very large proportion of HCWs (85%) reported injury with sharps, and in more than half (57%) blood or fluid splashed to their eyes. Further analysis of results showed that 25.6% of the HCWs in county hospital had often got injured by sharps ( Table 3 ). More nurses (21.9%) and medical technicians (23.5%) than doctors (10.5%) and administrative staffs (9.9%) had often got injured by sharps. Compared to village professionals, county professionals had a significantly poor performance with regard to proper disposal of sharps immediately after use (90% versus 70%). Although majority of them took protective measures after the exposure, only 26% did not recap needles after using. The dangerous practice of recapping needle was extremely high in HCWs at all the unit levels (69% versus 78%). Similarly, overall occupational exposure and protection practices were not up to the required standards. predictors of the universal precautions practice score (Table 4) . Interestingly, other factors such as age, occupation, title, and unit levels were not associated with universal precautions practice.
Predictors of Universal Precautions
Training Requirement
An overwhelming majority of HCWs (85%) stated that they would like to participate in HIV/AIDS training. About training approaches, half of them would like to join ''expert lectures,'' while the other half were interested in ''feature film'' approach. They also revealed that the topics of most interest for these future trainings would be universal precautions, transmission mode knowledge, and diagnosis and treatment of HIV/AIDS.
Discussion
This unique study demonstrated that overall HIV/AIDSrelated knowledge was inadequate in HCWs of rural China. An overall fear and inhibition with regard to providing services to patients living with HIV/AIDS was observed. Furthermore, they had a high rate of occupational exposure and did not practice universal precautions, thus making them highly susceptible to contracting HIV infections. Females with prior training and greater knowledge about HIV/AIDS practice behavior with significantly better universal precautions.
Greater lack of knowledge about HIV/AIDS was shown by the respondents of the current study compared to other research. 5, 16 In fact, the overall knowledge score of HCWs from similar studies was 8.6 of 10, compared to 10.9 of 21 in the current study. 17 Particularly, knowledge about occupational exposure and universal precaution was very low. Although the transmission knowledge score was high, nontransmission issues, especially the ''mosquito bites can't spread HIV,'' were answered correctly by less than 40% of HCWs. This lack of transmission knowledge may explain HCWs' fear of getting infected while working with HIV-infected patients, as also observed by a previous study. 15 Most HCWs could actively work with patients living with HIV/AIDS. Some, however, did feel afraid with HIV-positive patients around and were concerned about the risk of infection to self. Although working in fields with a high rate of occupational exposure, they lacked awareness about methods of protection. To be able to reduce the risk of HIV infection, HCWs should have an adequate grasp of knowledge regarding universal precautions.
About 85% of HCWs in the current study stated that they had got injured by sharps, which is consistent with the studies in developing countries, 18, 19 however, much higher than reported in those studies in developed countries (37%). 20 In the United States, it has been reported that approximately 500 000 percutaneous blood exposures might occur annually among HCWs. 13 As also reported by an earlier study, HCWs in the county hospitals experienced a higher risk than those in township and village clinics in this study. 14 Unfortunately, recapping of needles remained a frequent behavior and this matches the findings of other research studies, which suggest the lack of injection safety in developing countries. [21] [22] [23] Promoting adherence to standard universal precautions may be the best method of reducing risk in medical institution. It is also highly recommended that HCWs in medical institution should have enhanced training in HIV/AIDS-related knowledge. Thus, provision of simple equipment such as gloves and ensuring workers are trained in safety methods can be very efficacious for reducing risk in HCWs. 5 More HCWs in county hospital received AIDS training than that in township and village clinics. The HCWs' score of occupational exposure and protection knowledge in county were higher than that of those in the village level. In county level, 31.4% HCWs did not recap needle after use, which was higher than that reported in village (21.8%); 25.6% of HCWs in county often got injured by sharps, which was significantly higher than those in township and village. However, HCWs' score of general and transmission knowledge in county hospital was lower than that in village level. The county HCWs were less likely than the village HCWs to dispose of sharps properly. This suggested that the HCWs in county level had more resource than those in townships and villages. Health care workers in county level faced more occupation risk than those in townships and villages. Health care workers in village level was fuzzy on recap needle sleeve after use. Based on the above discussion, the key of AIDS training should be distinguished for different levels of HCWs.
In the current study, only 23% of HCWs in medical institution received HIV/AIDS-related training, while Li et al 14 reported 73% of HCWs had received HIV-related training in Yunan, China. Another study found that the mean preworkshop knowledge score was 16 (24) , while the mean post-workshop knowledge score was 20 (24) . 24 Thus, participation in training improved the score on HIV/AIDS knowledge significantly. 25, 26 It is hypothesized that such training would have a positive impact on their work. In addition, hospitals should be equipped with sufficient personal protective equipment and encouraging voluntary reporting and an active surveillance system. 27 A number of limitations should be considered while interpreting the results of this study. It was carried out in medical institutions of a low HIV prevalence area such as Pucheng County. Hence, the findings should be extrapolated with care as they might not apply to all the HCWs in China, especially the urban settings. However, this study gives a vivid picture of the situation in the remaining parts of China where the overall HIV prevalence is also low. Since an equal number of participants from the county, township, and villages were surveyed, we were able to identify the areas of concern for HCWs at different unit levels. In fact, the response rate (94%) for this study was remarkably higher compared to similar studies conducted in developed countries. 28, 29 This high participation rate ensured quality and reliability of the census results. Due to the cross-sectional nature of this study, a temporal association between HIV/AIDS-related knowledge and training and the universal precaution behavior could not be established. Hence, we recommend a longitudinal study to identify the true impact of HIV/AIDS training on improving the knowledge of HCWs and ultimately better universal precautions practice behavior.
Conclusion
In summary, rural HCWs in low HIV prevalence areas of rural China have inadequate AIDS/HIV exposure and protection knowledge and do not practice universal precautions. A high rate of occupational exposure occurred among HCWs in low HIV prevalence areas of rural China. Nurses and medical technicians in county level faced more occupation risk than other HCWs. As mentioned earlier, we recommend that medical technicians should be trained and enhance their capabilities to protect themselves from occupational exposure. The key of AIDS training should be distinguished for different levels of HCWs. Expert lecture and feature film can be considered favorite approaches of HCWs to gain HIV/AIDS knowledge.
